June 22, 1952 It is desirable that we calculate the structure function of interacting particles without using any approximation except the (act that the number of particles is extremely large_
Denoting by Q N (E p) the volume of the set of points the potential energy corresponding to which is less than E p in the configurational space of N particles, the problem to find the asymptotic expression of QN(Ep) as N--+oo can be partly solved as follows.
We assume that
where u(r'ti) is the potential energy of the pair of particles i and J as a function of their distance apart 
is GN(XN)=EN(Fp) tends to that of the Gaussian distribution as ,N --+)Q fixing the density p=NII1·
It can be proved that the Taylor expansion of the characteristc function of G N (XN) converges uniformly with respect to .N for fixed p. Accordiogly, the characteristic function of G N (XN) tends to that of Gauss, which results in where This is rigorous so long as E? is arbitrarily fixed as N--+oo. But if we want to make use of this to the statistical mechanics (for example, the expression for entropy), E? must be increased proportionally to ,N. This fact seems to make the direct applic"tion of this result to the st:ttistical mechanics in the lower temperature range very doubtfuL Under the assumption (1) however, it is found that our method gives the correct value to the free energy in the limit Vp /kT--+Q, which may be compared with thewell·known Mayer's theory of imperfect gas where the contribution from higher irreducible integrals becomes zero in the limit pi k T--+o. It is desirable that we calculate the structure function of interacting particles without using any approximation except the (act that the number of particles is extremely large_ Denoting by Q N (E p) the volume of the set of points the potential energy corresponding to which is less than E p in the configurational space of N particles, the problem to find the asymptotic expression of QN(Ep) as N--+oo can be partly solved as follows.
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